Searching PAJ 1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-027595 
(43)Date of publication of application : 29.01.2003 



(5 Dint. CI. E04B 1/32 

E04B 7/08 



(21 Application number : 2001-221731 (71 Applicant : KOBE STEEL LTD 

(22)Date of filing : 23.07.2001 (72)Inventor : NOHARA AKIRA 

KINEBUCHI MASAO 
NAITO JUNYA 
MIZUNO MIDORI 



(54) DOME STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dome 



structure balanced in a structural material length and in 
a combination angle in a connection point. 
SOLUTION: A main frame structural body 2 is formed by 
rigidity connecting a plurality of regular pentagonal 
structural bodies 21 and a plurality of regular hexagonal 
structural bodies 22 together. While one of a plurality of 
the regular pentagonal structural bodies 21 is set in a 
top part, each of the regular pentagonal structural 
bodies 21 and the regular hexagonal structural bodies 22 
is sectioned by a structural member 3 so that a 
triangular truss type sub-structural body 4 using a 
central point of them as a top is formed, and the 
triangular truss type sub-structural body 4 is divided 
into triangular truss forms by the structural member. 
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[MfKH*0>IBB] 

[R#* 1 ] ttttO)a»itttt«Slc»ttLfc=ft^<D 

rR»**ifci$K*a«ic«rt **irft* k-a«*» 

C± K--MtRMfc. 

[r#« 2 ] MiB± ^ u- are** matt zmLto 
c t $f#*t-r *r*« i [cib*&<d K-Aa*i«, 

[R#«3] 1»C±7 U-AfltfctttRfiM-SIEEft 

y #i"i£*ir ft* z t $ mk£-r*R *a i 

[R*^4] mtEh7^ttBi*ift»3&<. «a*ric*y 
$bic/jx*ft=ft^<Dh7Xtt»«ft^a$nrftft 

C £ t -T *R*« 3 fcfEi£<D K- AsMfffift. 
[*W<DB»ftRlifn 
[000 1] 

[0 0 0 2] 

aftaA<Sffl$*i*ctA<^*<ftor#rL^ 8 AS 

MftK-A^*JS*i:LTI*, -trofilSBKDH 
6(a)t. fOTIMH6 (b)<hlc*;-f <£5ft7JU5 

A<fe* 0 icflsar^s b=7xmmz* mm 

3£»LT«rlB»Rrta*«5iSgfl|i ittitTM. 
z0±«Ri i a>ttR9Wa>Afl(=i*. R»a)7;u5tt 
1 2tf«SlcR»**#i4zfcl::,fcy % Hft^eottft© 
h7X«*JK*l 3A«»rtS*tTft*Rrtl=4oTl* 

So 

[0 0 0 3] *fc % Z©J:3ftK-A3tR*»l*, ffl* 

f»W0 5-1 48 90 HM*«K*H**i|VCl* 
£ 0 filT. C0)ft»«2l=R«K-A««tt«a)R«« 

itcom^^, *o±3s«**-r¥ffia«iiSBia)ig7i:, 

*0±Rtt&p-rRSa«RH0>R8fc, 

riiraia<Dig9t*#BaLft^bH-*»*KiorRw 

■TSt, Z*U*, RR£±tt*Xttftfi<&ttliHm®X 
'JMt*H*Cfcl=J:y* Kffttl::fi*i. frofcitttfii 
±*1*6<J:5f3Lfct<D-efc3o 
[0 0 0 4] cfciJBKii, RR«lci3i*T±*l3M 
ltj&j***u ^-3TOaicfei^rn»«otSR«>^« 



•izARLfeMJIttlc^nmftXttLTttlERRnfl 

«r?±*«5 1 c<d±§sr5 1 otmnmzmm 

*»«>Rt»tf*Si::™ h5Xttl=»«S*iTRRS 

»5 ia>nSR«(CI4 % 3 2*<Dx>va>#5 3*><5 
LMCilR*S#l-BCtl=J:y^fllH5 4A<»rt4*tT^ 
£ a C0)nHR5 4cfcyrt«lctt % n^R5 4t4'M 

p*-**-&fc««-ett***li/h*i*fti&<&, 

RRtt5 5A<ElMCRtt££:h/Cft£3 0©|*3RR5 
6, 5 7, 5 8. 5 9 ^ISlt bftTl^o fit, £#l 
b^R56, 5 7, 5 8, 59tt, (KuSPlCAfr 5 

[0005] W1R5 4<D*'fr£P£ISii-f 

ttT. «»<DjSkit«6 0A<HiJtt^lcj:yiERa?*iT^ 
£o £blC, ^JlR5 4trt^R5 6 f 57, 5 8. 5 
9££^f£-f £x>va >*t5 3te«fe^RS»5 5<DPb1 
^bf>i/3>tt53, Rffl*t5 5fC = ftJ& 

tttft««fc5ic-9-^h7^«6 1 mm^tixi^o «t 

*ibA<Wtt^**i*Zi:lCcfey, ^aaRfiStt-e, ±* 

[0006]^:, ±««5 1<D*Rrtffl!llC«R**l-6 

tmmmm9iz7r.t±5\zmmztiTi^o fin*., t 

>V3>tf53 % RStt5 5, Mft6 0fcm^h 
7^*t6 10)i^««lCtt, M3i*r6 2. 6 3, 6 4, 6 
5<D-»j&<tt«$*lTl** 0 *LT, i^5 1(DH 
fiUlCfcL^T, B^IBttR*t5 2. 5 3, 54, 55<D« 
I*. fflf^aVtte 6 a, 6 7 a tfBSRJBttlCSl* 

i=*«**irft«*lRx>s/3>y>y(H**ii)bf> 
RAi::«kyR«S*iTi*«. ztiblf^^v 
a>'J>^li, e>R*4*iri^RR»6 2. 6 3, 

6 4,6 5A<H9fCfclt**W*fi|lcgi»**<j(|Dt>*«fc 

fc±««5 1 (4, *«a*tA^ftL^<D-CR«±i*©S* 
0fiM*<H*ti*J:*f=. MRMRlc<»:yMRaA«+ 
#Kttt**«ffi::ftoTi^. 

[0 0 0 7] 

[RRtfRftL^fc-TMIUU ±Ett*Wi*fcli2 
left* K-AattRRaRRRRIi, W*i*,*ffl-efc* 
<t#^.bti*o LA>Lft*<b. C(DJ:5ft^Trfe* 

>/^>x^±i:rL*L\ r ens (RR) (0 ft 

«<r«fc«)(cRS(RR)t**<«*R3ft«fty, « 

^^IZ^MMlCftb^*^^ftlNtLN9Pp^IiA<ftofco 

MfBT>/<7>X(Dfc^(c, HRS(DRIi^lcRifi 



[0008] not, *«w<dbwi*. K-Aa«a» 
o&^icfyiu «fcy»L<i*. at*»<Dfis, fccfctftt 

[0 0 0 9] 

tt«a»fr&fcy. ftraaizfc^T±^ic«ftLT«i» 

l^T. MIB K-Ast«a*ft<. «tta>jE5fcfl&«a{*£: 

y, mbh^^ h^x^i^^^^tir^^ct 

[0 0 10] *&H<D»*E2l::ft& K-ASMKMfctf 

•aft© 5%. *S1-3<DjE£ft»«a*A<. «HBK- 

[0 0 1 1 ] *&H®i&$E3l::ft£ K-ASC*a»*< 
0>aiZlBtt<D K-Aa*a«Bl=fc^T, «E±7 I/- A 

«a(*«ttA-r -6 jee« »«a» <t ie AflMta* £ 
fltattictt s «k 5 1= . m&mz * y fta s*it * * c t 
[0012] *§swotmm4\zmz K-A^«a**< 
l>t. ffiriHh7Xttffl«a(**<, «a«^j:y*^rr/h 

$«C=ft^Oh7Xtt«a(*l^»J**Lr<j:«wi:^ 

[0 0 13] 

;U0>?iEIBa>ia 2 £ , #— ^00»»BIBBI©BI 

3<t. -y-y*-#-iua>jEAft»«»(K-A^«a* 
©±7 i/-A*a»<D-«*«fiE-r*iEAft^«ta#ic 

x=rs i n 0 c o s 0 
y=rsin0sin0 
z = c o s 0 

Sfc. i*ffiffi«(r. 0, 0)CDr, 0, 0 £ KM* 
(x, y, z)0)x, y. zt^tt, T!E<D <t £ l J T'fc 
r = ( x 2+ y 2+ z 2)1/2 
0 = t a n-1 {( x 2+ y 2)1/2/ z } 
0 = t a n*"1 (y / x ) 
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)fl)»«»«KWHa>H4(a), (b)fc, * 

-A«a(*©-*t«iia-r-sjEsft»«a»i=«s-r 
So )©«*r^ttittwiaa)ia(a), (b)5^«n«M 

tf*l*Zi:**+*®T?l«i:<* K-AxC«a*0)i7 

[ooi4] mMZTFttoit. *mm<Dr*mizm& f 
-A**a*iT?**. ca>K-As«a»i(*. 112 

;u £ 2 j l tdmat t mu u t mmmz «* « $ ® r* , a 

»©jEEft^*ai*2 1 fcEAfcJ&*a#2 2£:A<Sl* 

i=Hfie^$tifc±^b-A«a{*2*fiiix. co>±7L> 
-A*a(*2**a-r*a»a)i(riaiEEft»iiia#2 1 

i=cfcyft»i**is-t(Ccky % ^H^ticD^'O^^n^ 

[0 0 15] *LT, a»<DjEEft^«a«:2 1 0)5 

*sioo>]E£fl»«ia*2 1 a<zo) K-Astaa 
sft»*a#2 1 tiEAft»«a#2 2 1 

[0 0 16] tZbX*. -V-Vto— *— JKOx-^-OiO) 

«fir*wcn«ic«tiTfcy. ^ur-ia®^ 

fl)fi*3&<±r^L^IE£ft^i:jEAft»tlCcfcy«fi£$ 

»»)*K-Aa«ia»i=afflr*itf, ±ib^*^ic^ 
« K-AAtta«a>a««aa>RaBjSi«ffftLtt«&* 

«*±EK-Aa*a*i £Mm*z>\z^tz$<Dv& 

So 

[0 0 17] JilT> *HJfi(D»«llC^S K-A^«a» 
fcy*«Lfc. BP%. ttftffi«(x, y. z)(Dx. y, 

z*ti?ti&s mmmmir. e. &)<Dr, e, <t>vm 



(D 

So 



(2) 
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[0 0 18] m<J)*&r = M*thZ>t*Z>t. ( i )5CliTfH(3)^cotfc y-Cfc^o 

x = s i n 0 c o s 0 

y = s i nfl s i (3) 

2 = c o s 6 
(2)^1*, TtZ(4)j£0ttiVVfoZ> o 

6=t an-1 Kx2+ y 2)1/2/ z J ( 4 ) 

^=t an"1(y/x) 

[00 1 9] X\Z % B2 7b£ia5£#ESLfcA<bRJtlft L J . * LT r = Y ' +r" V&Z>ti>Z>t, r = ZBO 
t^. J$<D^^r*fc^>JI^A<o(o, o, b' , r' =zaob' , r" =/aobt«o 

d' t®&o\z±^TMtfLztiz>nmfttLT. t. &<D&2 i ZTnoavm* Z ttf-vz&o 

t<Z)£S«1"*o ff = ZBOD, £=ZB' OD' T*fc 

I = 2 s i n (0X2)= {2 (1 - c o s0)} 1/2 (5) 

[0 0 2 0] SM\ 14 (a), (b)*#RBLfcj&<^ IE I \VA*k+*t* -j20>££ I 1 l*TIB^-C«* tL 

I 1 = 2 s i n (ff/2)= {2 (1 - c o s a)} 1/2 (6) 

iZl(D*^mA^b»iaa) + ^rn*T?a)fi*A<l 2"C?**^ !E3$-ea**l*. l2=2mO' =2mOsin(^/ 

t&k. -KftteO^btfO' S£ I 2) = 2 c o s (a/2) s i n (0/2) 

= {(1 +c o s a) x (1 -c o sj8)} 1/2 (7) 

I 2 = 3 1/2 x I (Hcosa)x(1-cosj3) & 0 
= 6d-cosa)[:4^^b, iSttTSB^-CS^ti 

, (1-6(1-co8ff)/(1+co8flf)l •••(8) 

[00 2 1 ] *(;:, a5*#BaL^A<f)iE2ft^$*5L bjESft^^'OO" *-C0)S*A< I 3' T:thZ>k?Z> 

j 3 ' =nO"=cosr" tanr' (9) 

SbC:, IE5M2<DJI£frb*'fro" £T*0>££*< 13" r-fcSfrSt. ^£ 13" l*TKs£t?*3*i*o 

1 3" = s i n r" (10) 

I 3' = (si n2(37T/1 0)/s i n (27T/ 5)} I lT*fe5frb. -*l^b. TIExWft b*l&o 

2 |s i n2(3^/1 0)/s i n(2^/5)) 8 i n(af/2) 

= cosr"tanr / (11) 
ZCt\ cosr"=nO x cosr' = c o s ( a / T? £ £ <> 

2) cosr' T-fca^b, r' itTtt&vmtzttf 

T' =s i n~1 (Citan ((*/ 2) } (12) 

(ML. ±12(1 2)^lcfclt*CiliTIHaa>i:fcy(z* ^H^tcDT-fc^o 

Cj = 2 (s i n2(3^/1 0)/s i n(2^/5)] (13) 

[0 0 2 2] 13" = Is i n(3^/10)/s in(27f/5)} I lT?fc<5frb, 

2 [s i n(37T/1 0)/s i n(27T/5)J s i n(ff/2) 

= sinr" (14) 

£oT, r" I^FiM-Cg"*^ 

r"=sin"1 |C2tan(a/2)l (15) 

{ML. ±15(1 5)iClcfclt-6C2l*TIB5Ca)tfcyic« £*i£t<D-Cfc£ 0 

C2=2 {s i n(3^/10)/s i n(2^/5)] (16) 

•t LTs 2or + 4£+4(r' +r" ) = 27rT*fe^^ §Ct^ft^ 0 
±IB(8L (1 2)fc<fct/(1 5)3C^b"FIE<D5££f# 

f(a) = Qf + 2[cos-1 (1-6(1-cosQf)/(1+cosff)] 
+ s i n"1 {C1 t a n (a/2)} 

+ si n*1 (C2tan(ff/2)) ]-7T = 0 (17) 

[0 0 2 3] lffi(17)aoj)?^ -i-hVfc**:!* r' ♦ f t$±lf T tfT&<Dk&V&'£?& Z ttf~e$ 

2#&\Z&r>T*to%Zt\Z£V s RJiSa. 0, 3 0 

a =0. 4 0 6 3 3 8 r a d = 0. 1 2 9 3 4 1 7T = 2 3 . 2 8 1 5 



(5) 
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0 = 0. 7 2 9 7 2 7 rad = 0. 2 3 2 2 8 0 7T = 4 1 . 8103 



T' =0. 2 8 7 4 9 4 r a d = 0. 
y" =0. 3 5 0 4 0 5 r a d = 0. 
r =0. 637900rad = 0. 

[0024] ±fH#Rl^^a, p % r' , r" fccfctfr 

(212, 3IC^-TA, B, C, D, E, F, 
G, H, I, JOil^^, fccfctf±«tt*J&IB]*2 

ft$)Ltztpr*m=f-&p, q, s. t, u, voi«^ 



0 9 1 5 1 2 71= 1 6. 4722 

1 1 1 5 3 8 7T = 2 0. 0768 
203 0 5 07T = 36. 5 4 9 0 

[in 





mmm 
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0. 
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1.0000 
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r" 




0. 


a 3433 


0.9392 
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7* 


ir/10 


a 3265 


0.1081 


0.9392 
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a + r" 


x/1 


•'::d.; 


0.6886 


tt7271 
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<* + y" 


jt/10 


([6530 


a2122 


17271 
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1.0* 


1.180 


0.3265 


0.7926 


0.5149 


G 


1.030 


0.705 


a 6530 


a 5555 


0.5148 
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1.396 


1.365 


a 2018 


a 9643 


0.1716 
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1.398 


0.520 


0.8547 


14898 


0i1716 
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3*/10 


0.3568 


a49ii 


a7947 



[H2] 





msmsm 
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3*/10 


(11667 


0.2294 


a 9590 
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tt/2 


*:o. 


a5257 


0.8507 
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772 


*/2 


0. 


0.1743 


0.9847 
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772 


*/10 


0.1658 


0.0539 


0.9847 
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a 1823 


0.4263 
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a 3491 


0.3051 
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[0 0 2 5] ZO)±o\ZLT*thtz&%=f-&<Dmmm* 

0 Bp=Cp=Bq=Dq=0. 203 

© A s = B s=A t =C t =0. 175 

(2) B u = J u = C v = J v = 0. 207 

@> p s = p t =0. 177 



O p u = p v = 0. 211 
@ s t =0. 2 0 5 
Q) u v = 0 . 206 

±«**iSR5] * 2 #m l T«Kt*r(Diyf* it *ff 5 

a)*l*±IB(D. (3), ®, ©. ©011^-^, ±IB 
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[0 0 2 6] Z0>£oiZLT&Z&7kfcLtzm*<Dm& 

t *fc»a>iE£Sflsfli£#2 1 tmxmm&&2zt 

[0 0 2 7] tZbX\ \>J.±V\ts iEEft©»a(*2 1 



0 mj&ttomi&m lm 

© S^(DttiiffS Lma x (mm) 
<3> fl'J^fllitttS Lmin (mm) 
® ©-® AL(mm) 

© «iftiita>aattN/«tttra>ttjRN' 

© SWIA^0max(deg) 
© tWIA^dm in(de g) 
<8) ©-© Ad(deg) 
® K-Aa»jft«|(DiE1I(m) 
[0 0 3 0] *HM<0*ffi«lllCffi5K-A^*it«i1lC 

ttfii(DSAL(mm), ft bl/KS^SASta <fc, ffc 
K- AS**** I** ±IB<D£fc 

y, aa^«<5UKtt©jaicfc^-c*f 3&»*<*y. « 

B(x = 0. 000 0. y = 0. 3433, 
C(x = 0. 3265, y = 0. 1061, 
D(x = 0. 0000, y = 0. 6 8 6 6, 

tt^t, 4>IE£ftfiMftiktt2 i tiEAft^«fi 

#2 2<h<01 2I(BC, BD)(D^^(iBC = BD = (A 
x2+A y2+A 2 2)1/2=o. 404«h^§« Efl*<8 
0 m(& K— A^fltiSttl 1 T'li, *gri<4 0. 6mUft 
£frb. IEESMi&{*2 1 fciEAft^«ift(*2 2t0> 
l210>££liO. 404 X 40. 6t\ 16. 4m<tft 

[0 0 3 2] 



ic % iE£ft^*iS{*2 1 * K~A^«a* i ©mwic-r 

£ t , K-AaflHM* 1 (DTffitfiESft JWKfctt 2 1 O 

«Mft*tt2 1 £ K-ASC«HMtol ®ll»::1-*fc. IEE 
flt&ft 1 0)««S *«MW * c fc tfSJB left 5 1 1* 5 a 

[00 2 8] 

tiZTr.ts tt3lMi fc«*A£!Mft7;U5 h^XMJgi: 
[0 0 2 9] $M\ **9ia>MfcM=ft* K-ASHM 

2000 2000 

2 15 2 2 8 7 4 

17 7 4 19 5 5 
3 7 3 9 19 

5/10 9 2 10/18 0 

7 2.0 8 3.1 
5 4.0 4 2.8 
1 8.0 4 0.3 

8 0 16 

0>K-Att&tt£«MtLfcJMI=ll. (RSttoaMfttt 
le£a£l::ftS£%K.f>*i* 0 

[003 1] H*MC iI&(T^rtJSH)tf8 0m©K— 
ASMfaMfcl 0]E£flMfl&{*2 1 fcjEftflJMft&#2 

2t©i>aa)**i*TiB0i:*5ye**. bp** 4MH 



z = 0. 
z = 0. 

2 = 0. 



9 3 9 4) 
9 3 9 4) 
7 2 7 1) 



fc*tf**j(ira>ii*fciHiflE«fcytu *^&©r 

t», *i ttftt ■<* * * tiis £ nitt < i*fc 
a. i^aao) k-a^«ji*t-***^, yt 

[0 0 3 3] jFfelZ, *£WOM#«2lCffi*K-A3t 



(7) 
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tut. \:-i*am&ty<»Tmtf]Ezmmi&ft<oTm 
tuzo>T*s K-A5tt*itaa)jfii. static t o r»* 

[0 1 ] *&wasfta)Mli::ft4 K-Asc«tifi«ia>¥ 

Lisa 2 3 t^rt-*-JUCD¥®0T'fc3o 

[04] "9-y*-7f?--;ua)iEAft»a»(K-AS:«56 

[05] -y-y*-/15-;KDjEEft»9^(K-Aa«|jt 

ices* )0)SH3i»ttSiMia-efcs. 

[01] 




[0 6] tt*«1(C«y % H6(a)l*rJI/S h^XMffi 

0>M0. 06 (b)i*7;us h=7*mwi<n¥W®T'& 

So 

[0 9] ft*«2icff«K-AM««ifta)tt3ias«« 

*-f{flJ®0T-fc£o 
1 ... K-AAfltiM 

2-±7l/-Aiit*, 2 1 -jE£fl»ttS{«:« 22- 
3 



[02] 




[08] 



[07] 
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GEO 




(72)f§Bjj# *5 Hi 
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